Crude 011 Refintng at Lutzkendorf in 19&3

A one paae yield summary of 011 dietillation and. treating
*eperatiene (eepy"ettaehed)*W“Cbmbinea“with'Itenr#25h {f1ow-shest
dated November lh 1938) 1t gives a picture of convent*onal steps
such as etmosphericnvecuum primary dietillation of‘orude propane- .
deasphalt*ng ‘end dewaxing of heavy dietillates end regidues, pheno]
solvent refining of ‘the motor end airoraft oils along with the '
recovery. of gasoline end kerosine.

Crude charged in 19&3 llh lSl’tens

Primarx distillatio " _tons’ 4
Naphtha S .. 9,421 ] - 8.3
Kerosine 22, 896. 20,1
Spindle oi1 I 19, 508»» 17.1

: I ‘ - 11 365 . 9.9
- ITT - 7, 300 6.4
Fy oil distillates 11, 537 10,1

: Residuum 31, '520 27.6

Toss - 601, 5

114,151 - 100,0-
.Produced . .

‘Naphthes 9,421
-Kerosine - . - 20,000 ,

Spindle oils . ‘ 3, 52h acid treated

Total luboils 12.887° (dewaxed, phenol reftd, &
- laviet,, motor, etc.) - (clay contacted

--Asphaltic residues . 13,431
Wax produets .. 54 hh9

- Phenol extracts - -10 785

, Heavy flux residues . 31 520
%he tFrouehput‘Ff 1n+erme%iate

depa%tments'wa% es fo;lowF:

rogage deﬁephalting of vdeuun. resiﬂues

Vield Fy'oll =~ ‘ ~18 7@9'?7h
' ésmhalt residne =13 bﬁl
1

Che: ged n 19 3

‘Propane: de axind $ii'dq'7:'“

g Yield of | 115 21-oma tom
5y Lk 49.

: " :roduets
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Chatged  in 19 3
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Yield of rafrinates 18 596 tona~
" ‘ extracts E 10,7 5 "

Loss ' .. .- . e 158w

charged in 19h3 : .

onid.traatin «of~oilwdistilla o8-

Yield of treated oils -3,52h?tonsf
LOSS “ 107
Charged in 19&3

Clay contacting*of ofls
Yield of finished oils 12 »887 tons
Loss = , 68 "
Charged in 1943 ‘ 12, -

Mo dete {copy attached) Ttem #266

A flow diagram of a phenol refining plent prepared by
Friedrich Uhde, anineers Dortmund. Contains heat‘balance data,.

hugust 23, 1938 | - Item #1255

A part Lsecond sheet) of & flow diagram ‘of propene
‘deasphalting . .and dewaxing prepared by F. Uhde anineers Dortmund
with material balance data.

Lutzkendorf. November 14, 1938 . Item f25L

- A general flow sheet (copy sttachead) showing the inter-
reletion of the following 3 plants at Lutzendorf

(1)' Fischer-Tropsch plant for . making gasoline from
~ coel 888,

(2) Crude ofil distillation for luboils, *kerosine naphtha
. and resldues,-

(3) Fydrogenation plent fon meking ‘gasoline from heavy
retidue« ' |
“Ths 75,000 t¢n/yr Fiscmer Tropsch -plent starts with brown
rcoFl produces thT Co/f‘?2 gaw; deﬂulfunizes 1t in two pteges and
converts 1%,Tin- c£ntact ovens, into- hydrocarbons,: Iizuid, ondejseta

‘from the éas is f acti neted into heavy naphtha kerosine and gas
oii'cntk CﬂercoJI eb#orption gawolink fom the‘top Las 18 comﬂined
with tha cratked riaphtHa to prodwbe ganolina. ‘The heavier distillatas
ere ocracked &o prjduce additionanguangitiea of ias’ Iaphtn q ‘

residuun,. e latter is sent to. the h drogenation unit.
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to be modern es 1tfis equipped with an; etmospheric-vaouum pipestill,
hae propane deasphelting end dewaxing faoillties, .and’ rinishés the‘
cylinder. aero and motor ‘oils by phenol sdivent refining end clmp
conteoting..mlt iausignifioentmtheteellmaaphaltleﬂxeeidueamaud
phenol extraots are sent to the- hydrogenetlon plent.

. The 50 000 ton/yr hydroplent 1s’bversized ‘to take care not
only of pressure still tar from tne eracking of heavier Fischer- '
Iwopsch produots, of phenol extracts and asphalts from 1luboil re-
fining, but also of coal tar received from cutside, The charging -
stocks are mixed and fed to a distillation unit, The overheed,
oalled."medium ofl" is hydrogenated in reactors with e.fixed cat~
alyst bed. The residuum, called "heavy oil", is hydrogenated using
catalyst slurry. Hydrogasoline is separated from the reection
cyeled to the reactors, Although not shown on the flow- sheet the
hydroplant produces also Diesel and Marine fuel oils aocording to
indications in production reports elsewhere in the file.

Selected'Abstractsf
o " Item #247
VIII. Miscellaneous:

Me 27,1 .3

Excerpts from Raport on ‘the Lebedev Method of
Menufacture of Synthetio Rubber :

Up to 1941, Russia ‘bad 5 Buna Works. 30,000 tons/year :

‘eapecity each, in produotion.

”Plant SK1'|in Yaroslag - Lkbegew progees

SKR |* Vorones

SK3 |* . Yefrem n .
SK4'" Kezan " "
CSK5 M- (7). ‘
SKé " Ku sk - Some other proceus in.
o qu <-constrbotiom
- |Method of |Ma lacture at SK3

hGraiu aIthol ﬂs deﬂivsred as . raw»Bt-Bf% product .and
mixed with’ redycle alcohol from the prooesa. Thil oombined feed‘ ‘
hae\the follo ng uompouition ‘

Ethylaloohol %gdrocprbonf ﬁq.z%b

804
Acetaldelyde, | 2-345% - Water - land -an..
Bther | .:‘5e- 0% | 4p.




30 rurnaoes at Yerremov eaoh tontalningf16 redtangular steel re-*
torts 1 x1Xx 5;n ‘1n ‘size and holding the: catalyst (a mi:tture of
~Mg~end slwsilioateswandwoarbonatas),mwAdooholwvaporsurrom«thenpipe.
still. are preheated to”390~a10°c before entering the catalyst bed

in which the temperatdre 1s. held at 385-390°G. After 12 hours of
operation the catalyst contains 2~3% oarbon and must be regenerated.
m™his is done by blowlng an air-steem mixture at 600°c until. out-
going gas’ contains no. €0z, "

The reaction 1s endothermio requiring 500-600 cal/kg of .
alcohol. watermoontent of over 30% 1n the alcohol lowers the °
y*eld of butadiene while up to 20% of aldehyde hes no suoh effect,
However, aldehyde deeomposes easier end cokes up. the catelyst.

Product of Reaction: (Outgoing Vapors)

" 30-32%  Butadiene* (highest observed 35%)
2,5-3.0% Acetaldehyde

.5% - Ether :
-1.0-1,5% HAigher alecchols
5% Ethylene

- 10,0-20,0% Hydrogen, 6Hh’ CO trixed'gases[!
" App. 40% Alcohol .
* Inoludes 5-10% of butylene

. ' mhe outgoing vapors are passed through water coolers and
brine coolers. “At-minus 2°-m1nus 3°C the nonoondensed _gas contains
az% butadiene. It 1s oompressed to 6 atm,~ and scrubbed first with
86% alcohol end then with weter. At this stage the’ bulk of elcohol,
water,. aldehydes end’ fixed gases 1s removed. Further processing is
fractionetion pt 27-32°clunder 247 atm.Jpressure end the final 3tPP
is drying in thash towe 8. ¢omno 1tlo Jurifikd butadieﬁe-
-98% buta ene
" 'alcohol
, .13% water.
~trace ‘aldehyde
‘Bajence buty ene
d The kolvm%rizayion df th but#dienaﬂis condudted ih veppr.
phass, and_the butyiene dontedt eerves to oontrol the rate of - the‘
reaction tr podymerization. '
\ .41 ,




D

‘Thers are 58 vertioel steel 35
‘,_for polymerfzetion 1n vapor nhese. Metalnc sodinm ; paste rorm
,‘7fie held on 18-20 horizontal shel} 8. The eaction: oontinues ror
-several deys. There are elso 8 horlzontal autooleves p 1, 5 m., ‘
) ‘length 10 Moy, “into wbioh the containers with peete can be 1nt,ro-
-duoed more oonvenLently. “A"part of butsdiene 1§“p“‘1§r“ﬁke"rized”‘1n"‘”
lliquid phase in'120° vertioal autoolaves eaoh equipped with 60-65
suspended bars . ¢oated: with' sodium, The latter, :ln turn, 1s pro~
teoted with pereffln wax from t _e aotion of air.

"Conferenoe with Dr. Ste ler, Dr. Sandheas and Mr. Buchert

on November 30 lopen BTy
Item # 9
%ubéect' DIMOL

| ~ Dr. Stedler stated.thet at present 130 ke/day of v:lnyl
'acetylene cen be ‘mede; The 1nsta11et’on for the preperation of. .

4,50 kg per day is in construction and is to be completed very soon..'
 Dr. Daniel discussed mixed polvmer:lzat‘lon (co-pOIymeNzetion) ‘‘‘‘‘‘‘
further disoussion ~the possibility of preparing vinyl methyl ketone'
from vinyl aoetvlene wes presented.

B » ¥ oHe
Fonnn 1 s 0-CH-g-Cts

" By the use of methanol’ therewlth, the ethier is obtained:
» C-CH—C-CHB + CHBOH —-> CH’O-Cﬂz-CHz-C-CH3
e | 0

The preparation of Dimol from vinyl eoetylene ‘and acetons
o SANE .CH

H | ' ,
| ég=on-cl=cn + CHy-CO~CH __;maecﬁ-c—cl -cﬁ(nimm)
. F\;
_ Nox

]whe remotion 1s o‘:arrie‘rd ‘out with pote‘ssium‘ hydrbxide‘and 1‘t 48

e sentjlal tr‘et the po assium hyd de be inely gfounds: |The
1[11101 is formed from its alkali  Dimpl boils aﬁ{ a temperature
so it should

1469C at etmo pheric pressure Mth‘ deco jposi 1on,
»_ baa disbilledl in vacuo. The elkali’ sa‘lt 1s oonvdbrted,, by addition:
to water mto Di\mol thioh 1s- nbt warater tgoluble. an{d cﬂoentrat,ed
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"‘"”Tnyl acetylene
or 1.6 1.

_potaeeium hyﬂroxide ‘'solutions :
”with acetone is oarried out 1‘;the proportion

Momo
At a conference with Dr. EckeII”ﬁﬁ“lZ?I/ﬁz““at'whicn

“othere were Dr. Danie; and‘ntpt Ing. Valentin Dr. Eckell was in-'
formed about our Dimol plens as follows' { ‘; T

The supplv of acetylene for the preparation of vinyl-
acetylene ‘oould be obtained from methene. cracking.- The cost of :
construction for the preparation of two tons per dey of vinylacety-
“lene is about 370,000 RM ($92,000 at 25¢ RM). - The struotural stegl -
requirement 1{s not known. The-acetone supply similarly wes expected

‘fromthe ?echsse plent in the ennunt of two tons per day. :The 1nvesu-

eacetvlene end acetone is ebout 280 ,000 B ($70 000 ot 25¢/RM) end :
requﬂres 24,0 tons of steel machinery, 30.tons of structural ‘steel.
end 1.2 tons of copper.

: Co-polymerizetion with butediene tekes: place 1n the ratio‘
~ three parts Dimol to seven parts butadiene, According” to Dr, Deniel
the ratio is 22 narts Dimol to 78 parts butadiene.

0opau qeptember 11 g tem.#lzo

, 1//1tem shows a pJent diagram for the Dimol produotion .
"of three -tong per day. T

The raw materielq used were given as:

74,30 kg viny]acetylene'
-2147 kg potegsium hydroxide
1740 ke ecetone

T%e vi 1d o ree%tion“proddct wels 300@ kg Lf Di%ol.

(Some parts‘of the phttostﬁt ere not 1eg1w19 ) """



